Abstract. This paper firstly introduces the definition of the falling factorial polynomial and the definition of the rising factorial polynomial, and then proves their properties by analysis methods, finally concludes similar properties of rising factorial function with falling factorial function and different properties of rising factorial function with falling factorial function.
Introduction
The factorial operation is encountered in many areas of mathematics, notably in combinatorics, algebra, and mathematical analysis. The falling factorial polynomial (sometimes called the descending factorial, falling sequential product, lower factorial) is defined: 
Where  denotes the special gamma function. The rising factorial polynomial (sometimes called the Pochhammer function, Pochhammer polynomial, ascending factorial, rising sequential product, upper factorial) is defined 
Remark 3. From the definitions of the falling and rising factorial polynomials, we have
function is defined by [3, 4, 6] .
We assume that We will list some of the properties of the falling factorial function with their proofs.
Lemma 1. ([3], Theorem 2.1.). Assume that the following factorial functions are well defined.
where
The proof of (8) . From (6), we have
The proof of (9) . From (8), we get
The proof of (10) . From (6), we have 
The proof of (11) . From (6), we obtain
The proof of (12) . By Euler's infinite product. 
The proof of (13) . From the log-convexity property of the gamma function.
We obtain
The proof of (14). From (6), we have
These complete the proofs.
Main Results
We will list some of the properties of the rising factorial function with their proofs. 
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Proof. The proof of (24)
.
This completes the proof. The proof of (25)
This completes the proof. The proof of (26). From (7), we have
This completes the proof. The proof of (27). From (7), we have
This completes the proof. The proof of (28). By Euler's infinite product. 
